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( 57 ) ABSTRACT 
A method of fabricating silicon carbide powder according to 
the first embodiment includes preparing a silicon carbide 
molded member by molding a silicon carbide material ; 
preparing a silicon carbide agglomerate member by pulver 
izing the silicon carbide molded member ; and preparing the 
silicon carbide powder by heat - treating the silicon carbide 
agglomerate member . A method of fabricating silicon car 
bide powder according to the second embodiment includes 
preparing a primary material having a first grain size and 
including silicon carbide ; preparing a secondary material 
having a second grain size by agglomerating the primary 
material , and preparing the silicon carbide powder by heat 
treating the secondary material . 
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METHOD OF FABRICATING SILICON izing the silicon carbide molded member ; and preparing the 
CARBIDE POWDER silicon carbide powder by heat - treating the silicon carbide 

agglomerate member . 
CROSS - REFERENCE TO RELATED A method of fabricating silicon carbide powder according 

APPLICATIONS 5 to the second embodiment includes preparing a primary 
material having a first grain size and including silicon 

This application is the U . S . national stage application of carbide ; preparing a secondary material having a second 
International Patent Application No . PCT / KR2012 / 010866 , grain size by agglomerating the primary material ; and pre 
filed Dec . 13 , 2012 , which claims priority to Korean Appli - paring the silicon carbide powder by heat - treating the sec 
cation Nos . 10 - 2011 - 0139614 , filed Dec . 21 , 2011 , and 10 ondary material . 
10 - 2012 - 0045840 , filed Apr . 30 , 2012 , the disclosures of 
each of which are incorporated herein by reference in their Advantageous Effects of Invention 
entirety . 

According to the embodiment , the method of fabricating 
TECHNICAL FIELD 15 silicon carbide powder may fabricate silicon carbide powder 

having various grain sizes , such as a grain size in the range 
The embodiment relates to a method of fabricating silicon of several tens of micrometers to several hundreds of 

carbide powder . micrometers , by using silicon carbide particles having the 
grain size of several of micrometers and serving as a raw 

BACKGROUND ART 20 material at the lower temperature of 2000° C . or below . 
Thus , since the embodiment does not require any high 

Recently , silicon carbide has been used in various elec - temperature processes , the reactor can be prevented from 
tronic devices as a semi - conductor material for various being damaged during the synthesis process and the process 
purposes . In particular , the silicon carbide is very useful efficiency may be improved . In addition , since the silicon 
because the silicon carbide has the superior physical strength 25 carbide powder having various grain sizes may be fabricated 
and high resistance against the chemical attack . In addition , using silicon carbide particles having the grain size of 
the silicon carbide represents the superior electronic char - several of micrometers and serving as a raw material , the 
acteristics , such as the high radiation hardness , high break method may be utilized in the field of silicon carbide raw 
down filed , relatively wide bandgap , high saturated electron material , such as reaction sintering and single crystal growth 
drift velocity , high operating temperature , and high absorp - 30 requiring the large - size silicon carbide powder . 
tion and emission of quantum energy in the blue , violet and Further , the method of fabricating silicon carbide powder 
ultraviolet bands of a spectrum . according to the embodiment can control the grain size of 

In general , in a procedure of fabricating silicon carbide the silicon carbide powder , which is finally generated , by 
powder , after forming a mixture by mixing a carbon source controlling the grain sizes of the primary and secondary 
and a silicon carbide source , the mixture is reacted so that 35 materials . That is , the method of fabricating silicon carbide 
silicon carbide powder is finally fabricated . In this case , the powder according to the embodiment forms the secondary 
reaction temperature , that is , the synthesis temperature is material having a larger grain size through agglomeration 
very important in control of a grain size of the silicon and then , heat - treats the secondary material , so that the 
carbide powder . method can fabricate the silicon carbide powder . 

If the synthesis temperature is equal to 1700° C . or below , 40 Therefore , the method of fabricating a silicon carbide 
the grain size of the silicon carbide powder is formed less powder according to the embodiment can effectively provide 
than 10 um . In order to form the silicon carbide powder the silicon carbide powder having a large grain size . 
having a grain size of 50 um or more , a high - temperature 
synthesis process is requested with a synthesis temperature BRIEF DESCRIPTION OF DRAWINGS 
of 2000° C . or above . However , the high - temperature pro - 45 
cess may cause a sub - material in a synthesis reactor to be FIG . 1 is a flowchart showing a method of fabricating 
damaged and the product yield is significantly lowered . silicon carbide powder according to the first embodiment ; 

Therefore , when the silicon carbide powder having a grain FIG . 2 is a view showing a process of fabricating silicon 
size of several tens of micrometers or more is fabricated by carbide powder according to the first embodiment ; 
synthesizing the silicon carbide powder , a method of fabri - 50 FIG . 3 is a flowchart showing a method of fabricating 
cating silicon carbide powder which can grow grains at the silicon carbide powder according to the second embodiment ; 
low temperature is requested . and 

FIG . 4 is a graph showing the grain size distribution of 
DISCLOSURE OF INVENTION silicon carbide powder based on examples of experiment 

55 and comparison according to the second embodiment . 
Technical Problem 

MODE FOR THE INVENTION 
The embodiment provides a method of fabricating silicon 

carbide , capable of easily controlling a grain size of silicon In the description of the embodiments , it will be under 
carbide powder . 60 stood that , when a substrate , a layer , a film , or an electrode 

is referred to as being “ on ” or “ under ” another substrate , 
Solution to Problem another layer , another film , or another electrode , it can be 

“ directly ” or “ indirectly ” on the other substrate , the other 
A method of fabricating silicon carbide powder according layer , the other film , or the other electrode , or one or more 

to the first embodiment includes preparing a silicon carbide 65 intervening layers may also be present . Such a position of 
molded member by molding a silicon carbide material ; each component has been described with reference to the 
preparing a silicon carbide agglomerate member by pulver - drawings . 
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The thickness and size of each component shown in the Next , in the step ST30 of preparing the silicon carbide 
drawings may be exaggerated , omitted or schematically powder by heat - treating the silicon carbide agglomerate 
drawn for the purpose of convenience or clarity . In addition , member , the silicon carbide powder having a desired grain 
the size of elements does not utterly reflect an actual size size may be prepared by heat - treating the silicon carbide 

Hereinafter , the embodiment will be described in detail 5 agglomerate member which is obtained by pulverizing the 
with reference to the accompanying drawings . silicon carbide molded member . 

The method of fabricating silicon carbide powder accord The heat treatment may be performed at the temperature 
ing to the first embodiment will be described with reference in the range of about 1800° C . to about 2000° C . Preferably , 
to FIGS . 1 and 2 . FIG . 1 is a flowchart showing a method of the heat treatment may be performed at the temperature in 
fabricating silicon carbide powder according to the first 10 the range of about 1800° C . to about 1900° C . 
embodiment , and FIG . 2 is a view showing a process of In general , during the growth of silicon carbide powder , 
fabricating silicon carbide powder according to the first the process of extinguishing and combining small surround 
embodiment . ing particles is performed . At this time , the necking phe 

Referring to FIGS . 1 and 2 , the method of fabricating nomenon may occur because the particles may adhere to 
silicon carbide powder according to the embodiment 15 each other at boundaries therebetween . Thus , a single silicon 
includes a step ST10 of preparing a silicon carbide molded carbide particle may be formed if the boundary surfaces 
member by molding a material ; a step ST20 of preparing a between silicon carbide particles are bonded to each other . 
silicon carbide agglomerate member by pulverizing the In order to facilitate the necking between the silicon 
silicon carbide molded member ; and a step ST30 of prepar - carbide particles , it is important to increase energy of the 
ing the silicon carbide powder by heat - treating the silicon 20 interfacial surface between the silicon carbide particles . 
carbide agglomerate member . Thus , as the energy of the interfacial surface is increased , the 

In the step ST10 of preparing a silicon carbide molded sintering and growth of the silicon carbide particles may be 
member by molding a silicon carbide material , the molded accomplished at the lower temperature . 
member of silicon carbide powder may be prepared by According to the method of fabricating silicon carbide 
supplying the material into a mold . The material may 25 powder of the embodiment , the molded member is prepared 
include silicon carbide particles . using silicon carbide powder having a grain size of several 

The silicon carbide particles which serve as the material of micrometers or preferably in the range of 0 . 3 um to 5 um 
may be prepared as follows . which serves as a raw material . Then , the molded member 

First , the carbon source and the silicon source may be may be pulverized in a uniform size after crushing the 
mixed so that the mixture may be formed . The process of 30 molded member , so that the agglomerate member is formed . 
mixing the carbon source and the silicon source with each Next , the agglomerate member may be heat - treated . 
other may be performed through the wet mixing process or In this case , since the agglomerate member is prepared by 
the dry mixing process according to whether the solvent is strongly pressing the interfacial surfaces of the silicon 
used or not . carbide against to each other , the agglomerate member has 

Then , the silicon carbide particles may be prepared by 35 high stress energy . Thus , the particles are easily combined , 
reacting the mixture . In detail , mixture powder is weighed in that is , easily subject to the necking through a low - tempera 
a graphite crucible and then the mixture powder is supplied ture heat treatment , so that single silicon carbide powder 
and heated in a high - temperature reaction furnace , such as a may be formed . 
graphite furnace . The process to form the silicon carbide According to the embodiment , the method of fabricating 
may be classified into the carbonization process and the 40 silicon carbide powder may fabricate silicon carbide powder 
synthesis process . having various grain sizes , such as a grain size in the range 

In the carbonization process , the organic carbon com - of several tens of micrometers to several hundreds of 
pound is carbonized so that carbon is produced . Thereafter , micrometers , with silicon carbide particles having the grain 
the synthesis process is performed . In the synthesis process , size of several of micrometers serving as a raw material at 
the silicon source is reacted with the carbon source , so that 45 the temperature of 2000° C . or below . Thus , since the 
the silicon carbide is formed through following reaction embodiment does not require any high - temperature pro 
formulas 1 to 3 . cesses , the process efficiency may be improved . 

In addition , since the silicon carbide powder having SiO2 ( s ) + C ( s ) SiO ( g ) + CO ( g ) [ Reaction Formula 1 ] various grain sizes may be fabricated with silicon carbide 
50 particles having the grain size of several of micrometers SiO ( g ) + 2C ( s ) - SiC ( s ) + CO ( g ) [ Reaction Formula 2 ] serving as a raw material , the method may be utilized in a 

silicon carbide raw material field , such as reaction sintering SiO2 ( s ) + 3C ( s ) - > SiC ( s ) + 2CO ( g ) [ Reaction Formula 3 ] and single crystal growth . 
The material , that is , the silicon carbide particles prepared Hereinafter , the method of fabricating silicon carbide 

according to the above - described method may be provided 55 powder according to the second embodiment will be 
into a mold . Then , by pressing the mold in the state that described with reference to FIGS . 3 and 4 . FIG . 3 is a 
silicon carbide is filled in the mold , a silicon carbide molded flowchart showing a method of fabricating silicon carbide 
member having a shape corresponding to the mold may be powder according to the second embodiment , and FIG . 4 is 
prepared . The silicon carbide molded member may be a graph showing the grain size distribution of silicon carbide 
formed with various molding schemes and pressures accord - 60 powder based on examples of experiment and comparison 
ing to the method of fabricating the molded member . according to the second embodiment . The description about 

Then , in the step ST20 of preparing a silicon carbide the method of fabricating silicon carbide powder according 
agglomerate member by pulverizing the silicon carbide to the second embodiment may be essentially incorporated 
molded member , the silicon carbide molded member may be with the above description about the method of fabricating 
pulverized after crushing the silicon carbide molded mem - 65 silicon carbide powder according to the first embodiment . 
ber . Preferably , the silicon carbide molded member may be Referring to FIG . 3 , in step S100 , the primary material is 
pulverized in a uniform size . supplied . The primary material may include the plurality of 
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first silicon carbide particles . The purity of the silicon For example , the granulating process may include the step 
carbide particles may be 99 . 9 % or above . In detail , the purity of mixing the first silicon carbide particles with an additive 
of the first silicon carbide particles may be in the range of and spray - drying the mixture . 
99 . 999 % to 99 . 9999999 % . The spray drying is called a process that obtains a 

The primary material may have a first grain size . The first 5 spherical granule by spraying a liquid - phase raw material in 
grain size may be about 2 um or less . In detail , the first grain the drying medium at the high - temperature . The raw mate 
size may be in the range of about 0 . 01 um to about 2 um . In rial may be in the form of a solution or a paste . The spray 
more detail , the first grain size may be in the range of about drying is very simple as compared with any other drying 
0 . 01 um to about 0 . 5 um . That is , the grain size of the first schemes and has a benefit in terms of continuous mass 
silicon carbide particles may be about 2 um or less , in detail 10 production . 
in the range of about 0 . 01 um to about 2 um , or in more In the granulating process , slurry may be fabricated by 
detail , in the range of about 0 . 01 um to about 0 . 5 um . adding an additive to the first silicon carbide particles . The 

The primary material may be provided through the fol - additive may include various organic additives such as a 
lowing process . binder , a plasticizer , a lubricant and a dispersant . Slurry 

A scheme for obtaining the primary silicon carbide par - 15 having superior dispersion property and stability may be 
ticles includes a carbon - thermal reduction scheme , a direct fabricated using the additive . 
reaction scheme , a liquid polymer thermal decomposition The slurry may be supplied into a drying chamber . A grain 
scheme , and a high - temperature self - propagating combus - size of the granule may vary according to the amount of 
tion synthesis scheme . slurry to be supplied . If the amount of slurry is increased , the 

According to the above technologies , the silicon carbide 20 grain size of the granule may become larger . Thus , the 
is manufactured by mixing a solid - phase silicon source , such amount of slurry to be supplied may vary depending on the 
as SiO2 or Si , with a carbon source , such as carbon or grain size of the granule to be manufactured . 
graphite , and heat - treating the mixture at the temperature in The drying chamber can be kept with the high tempera 
the range of 1350° C . to 2000° C . ture , dry and hot wind atmosphere . If the slurry is spayed in 

Specifically , among the above schemes , the carbon - ther - 25 the form of a liquid droplet under the hot wind atmosphere , 
mal reduction and direct reaction schemes are typically used the slurry comes into contact with cool gas at the initial stage 
for obtaining high - purity silicon carbide particles . so that moisture in the liquid droplet is reduced . Then , the 
As one example , ultrahigh - purity silicon carbide particles slurry comes into contact with the hot wind atmosphere so 

may be obtained through the following procedure . First , a that the powder included in the slurry may have a hard outer 
step of forming a silicon carbide raw material mixture by 30 surface . As the powder is uniformly exposed to heat , the 
mixing SiO2 powder and a carbon source may be performed . powder is dropped down to the bottom of the drying 
The carbon source may be carbon black or a resin material . chamber . After the spraying and drying step is performed , 
Further , the mixing ratio of carbon to silicon may be in the the ultrahigh - purity powder may be granulated through a 
range of about 1 . 3 to about 1 . 8 . cyclone so that the spherical granule may be provided . 

Then , the step of obtaining the silicon carbide particle by 35 In step S300 , the secondary material is heat - treated , so 
heat - treating the mixture material in the crucible at the that the final silicon carbide powder may be formed . The 
temperature in the range of 1300° C . to 2000° C . for 30 secondary material may be heat - treated in the crucible at the 
minutes to 7 hours is performed . The crucible may be temperature in the range of about 1800° C . to about 22000 
formed of graphite . The inner space of the crucible may be C . In more detail , the secondary material may be heated 
vacuum or filled with inert gas . 40 through induction heating , so that the secondary material 
However , the embodiment is not limited to the above , and may be heat - treated . 

the method of forming silicon carbide particles according to The secondary material may be heat - treated for about 30 
the first embodiment or various methods may be used to minutes to about 20 hours . 
obtain the ultrahigh - purity silicon carbide particles . The grain size of the final silicon carbide powder may be 

Thereafter , in step S200 , the secondary material may be 45 varied with the heat treatment temperature for the secondary 
formed by using the primary material . In detail , the primary material . 
material may be agglomerated , so that the secondary mate - For example , when the grain size of the primary material 
rial may be formed . In more detail , the first silicon carbide is in the range of about 0 . 01 um to about 0 . 5 um , the grain 
particles may be agglomerated , so that the secondary mate - size of the secondary material is in the range of about 0 . 1 um 
rial may be formed . 50 to about 2 um , and the heat - treatment temperature of the 

The secondary material may include a plurality of second secondary material is in the range of about 1850° C . to about 
silicon carbide particles . The first silicon carbide particles 1950° C . , the grain size of the final silicon carbide powder 
may be agglomerated so that the second silicon carbide may be in the range of about 50 um to about 70 um . 
particles may be formed . Further , when the grain size of the primary material is in 

The secondary material may have a second grain size . The 55 the range of about 0 . 01 um to about 0 . 5 um , the grain size 
second grain size may be about 5 um or less . In detail , the of the secondary material is in the range of about 0 . 1 um to 
second grain size may be in the range of about 0 . 1 um to about 2 um , and the heat - treatment temperature of the 
about 5 um . In more detail , the second grain size may be in secondary material is in the range of about 1950° C . to about 
the range of about 0 . 1 um to about 2 um . That is , the average 2050° C . , the grain size of the final silicon carbide powder 
grain size of the second silicon carbide particles may be 60 may be in the range of about 225 um to about 275 um . 
about 5 um or less , in detail in the range of about 0 . 1 um to In addition , when the grain size of the primary material is 
about 5 um , or in more detail , in the range of about 0 . 1 um in the range of about 0 . 01 um to about 0 . 5 um , the grain size 
to about 2 um . of the secondary material is in the range of about 0 . 1 um to 

The secondary material may be formed by granulating the about 2 um , and the heat - treatment temperature of the 
primary material . That is , the secondary material may be 65 secondary material is in the range of about 2050° C . to about 
formed through an agglomerating process by using the first 2150° C . , the grain size of the final silicon carbide powder 
silicon carbide particles . may be in the range of about 325 um to about 375 um . 
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As described above , according to the embodiment , the component parts and / or arrangements , alternative uses will 
silicon carbide powder is prepared by using the secondary also be apparent to those skilled in the art . 
material which is formed by agglomerating the primary The invention claimed is : 
material . Thus , the method of fabricating silicon carbide 1 . A method of fabricating silicon carbide powder , the 
powder according to the embodiment may effectively fab - 5 5 method comprising : 
ricate the silicon carbide powder having a large grain size . preparing a primary material having a first grain size and Therefore , the finally formed silicon carbide powder may including silicon carbide particles ; 
be used as a material of a silicon carbide sintered body or a forming a secondary material having a second grain size single crystal silicon carbide ingot . by mixing the primary material with an additive and by 

spray - drying the mixture ; and Experiment Example forming the silicon carbide powder having a third grain 
size by heat - treating the secondary material , The second silicon carbide particles having the grain size wherein , in the preparing the primary material , the silicon of about 1 . 7 um were formed by agglomerating the first carbide particles are formed by mixing a solid - phase silicon carbide particles having the grain size of about 0 . 3 15 silicon source with a carbon source and heat - treating um . Then , the final silicon carbide powder was formed by the mixture at a temperature in a range of 1300° C . to heat - treating the second silicon carbide particles in a graph 1400° C . for 30 minutes to 7 hours , ite crucible at the temperature of about 2100° C . for about wherein a mixing ratio of carbon to silicon is in a range 3 hours . of 1 . 3 to 1 . 8 , 

wherein the first grain size is in a range of 0 . 01 um to 2 Comparative Example 
um , 

wherein , in the forming the second material , the second The third silicon carbide particles having an average grain material is formed by agglomerating the primary mate size of about 30 um were provided . Then , third silicon rial , carbide particles were heat - treated in the same way as that 25 wherein the second grain size is in a range of 0 . 1 um to of the example of experiment , so that the final silicon 5 um , carbide powder was formed . wherein , in the heat - treating of the secondary material , the 
Result secondary material is heat - treated at a temperature in a 

range of 1800° C . to 2200° C . for 30 minutes to 20 

As shown in FIG . 2 , the grain size of the silicon carbide hours , and 
powder according to the experimental example is about 350 wherein , in the forming the silicon carbide powder , the 
um , and the grain size of the silicon carbide powder accord third grain size increases as the temperature of the 
ing to the comparative example is about 150 um . heat - treating the second material increases . 
Any reference in this specification to " one embodiment , ” 38 2 . The method of claim 1 , wherein the first grain size is 

" an embodiment , " " example embodiment , ” etc . , means that 35 in a range of 0 . 01 um to about 0 . 5 um , and the second grain 
a particular feature , structure , or characteristic described in size is in a range of 0 . 1 um to 2 um . 

3 . The method of claim 2 , wherein , in the heat - treating of connection with the embodiment is included in at least one the secondary material , the secondary material is heat embodiment of the invention . The appearances of such 
phrases in various places in the specification are not neces - an treated at a temperature in a range of 1850° C . to 1950° C . , 

sarily all referring to the same embodiment . Further , when a and the third grain size of the silicon carbide powder 
generated by heat - treating the secondary material is in a particular feature , structure , or characteristic is described in 

connection with any embodiment , it is submitted that it is range of 50 um to 70 um . 
within the purview of one skilled in the art to effect such 4 . The method of claim 2 , wherein , in the heat - treating of 
feature , structure , or characteristic in connection with other 45 the secondary material , the secondary material is heat 
ones of the embodiments . 43 treated at a temperature in a range of 1950° C . to 2050° C . , 

Although embodiments have been described with refer and the third grain size of the silicon carbide powder 
generated by heat - treating the secondary material is in a ence to a number of illustrative embodiments thereof , it 

should be understood that numerous other modifications and range of 225 um to 275 um . 
5 . The method of claim 2 , wherein , in the heat - treating of embodiments can be devised by those skilled in the art that 50 

will fall within the spirit and scope of the principles of this the secondary material , the secondary material is heat 
disclosure . More particularly , various variations and modi treated at a temperature in a range of 2050° C . to 2150° C . , 

and the third grain size of the silicon carbide powder fications are possible in the component parts and / or arrange 
ments of the subject combination arrangement within the generated by heat - treating the secondary material is in a 
scope of the disclosure , the drawings and the appended range of 325 um to 375 um . 
claims . In addition to variations and modifications in the 
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